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TECHNICAL MEKORARDUM’ No: -1159

WIND-TUNNEL MEASUREMENTS“OH TEE ‘TIN(3OF

HENSCHEL MISSILE 11ZITT@IKXXIEl@ IN

SUBSOllICAND SUTER30NIC VELOCITIES*

Abstraot: Sunnlementin~ ~ ~asured results
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refiorted, t~”s Investlgati. on of thz%e-oompon~nt
measurements on a wing model of’the missile
“ZR 2.0~~was oonduoted in the subsonic wind
tunnel (open-jet 215-millimeter diameter) and
in the supersonlo wind tunnel (open jet
110 by 130 millimeters) at tkw request of the
Hensohel Airoraft Works, Berlin.

Out 11ne: I. Relatlons ati Defln!tlons

II. Descri~tlon of Hodel and lIeasuredResults
s

1, REIMTTONS AND DEFINITIONS

A Lift, oomponent of the sir force perpendicular
to the direotion of’ flow, kilograms

w drag, component of the air forces in the
direotion of flow, kilograms

%indkanalmssungen ~ Fliigel des I?imsohelgerliltes
Jzitterroohen ‘ be$ Uhter_ und Ubersohallge sohwindigkeitenow
%ntrale f%r wisa~nsohaftliobs Boriohtswesen der Luftfahrt-
forsohung des Generalluftzeugmelsters (ZTB) - Berlln-
Mlershof Untereuehungen @ l~tteilungen I@. 3161.
Oot. 21+,!91&

%iterally “trembling ray.”
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moment, iaeferi-edto the centeiqof the wing
~leading edge (tail.locd.edinoment positive) ,
me ter-kilogr~ms ~..,..

‘wing area, meters 2 .,.

wing span, meters ‘

win-g chor”d,meters

mean vrin~ c.hoi~d,meters
‘)
b

\x
air density (’kg sec2 m -4)

...-

stmeam velocity (m secuA) .
. .. .

semi.c velocity (m”sec-1) .... ...
angle of attack, degrees

()

“b~””
wing aspect ratio ‘ ~ I

. .

vw.
dra~ coefficient _

.gv2F. , ‘
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moment coefficient ——————
~ v2Fzm”
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In figwe 1 :the win~ under in.vestiflationv~i.th~ .= 2
is s::etcfi.ed.Tb-e”.Contours are tb-e‘Dic”opn7ezpr,coftle .“f’ormed
by two ci.rculc.rarcs. The thickumss ratio amounts to .’
6.3 percent. The wing VW-Stested iiitwo directions; these
directioils A and B are illustrated in f’igure 1,

The me~suremen. tsin the subsonic wind tunnel (open-
jet 215Lm&llimeier diameter) at 1;= 0.5, 0.’7,and 0.85
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were taken, as were measurements
wind tunnel (open jet 110 by 130
1.45, and 1.S90 Awle of attack

25

in the wperso@c ‘
millimeters) at N = 1.20,
rarwed fl.’om 0° to 10°.

The <olars am.1the ~fioment-coef’ficfl-en;curves ai-eGiven
in flgu.iies2 to 5.

E’or case A, a decrease in the drag was observed with
increasiil.gNach number, just as was formerly noticed on
the whole model (see UIII3122), which is traceable to
la.mlnar separation at the low UUzcbnumbers. The
Reynolds number based upon the mean chord _Lrflamounts

to 3.2 x 105 at M = 0.5 and to 4.1 x 105 at M = 0.85.
In contrast, the case B shows no F.e:rnoldsnu_mberor
Nach number effect on c~Vrfijnow-erthe same velocity range.

In both cases, the lift coefficient increases with
l!achnumber a~>pro::inateI.yas requtred by the Prandt1.equation,

As was e>Z;ected, at supersonic velocities the drag
coefficient decrea,~eclwith increasing Nach number at the
lov values of lift coei’fjci.ent. H?nwise, the lift
coefficient ckcreased with increa.:in~ Xach zmmber for a
consta-nt m:le of attack.

The pressure point in supersonic as well as subsonic.
flow is i.ndepend.entof Nach nu~her over the ran,~eof’
velocities investi~ated. In SW;ersonic flow, however,
the pressure point lies farther to the ‘rearthm in
subsonic flow,

!Wanslat ed by Chance Vought
Aircraft Corporation
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Figure1.- Wing ZR 2.0;A = 2.0.
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